(Sigma, 50 &nil) were incubattd in niicroplate wells for 72 h in a 5% C 0 2 ventilated 37.5 C culture cabinet. For the final 6 h, [3HJ thymidine was present. The cells were ther. harvested and the extent of thymidine incorporation determined.
. For the measurement of proliferative response cells (3.0 x lo6 /nil) plus supplementary human transferrin (Sigma, 50 &nil) were incubattd in niicroplate wells for 72 h in a 5% C 0 2 ventilated 37.5 C culture cabinet. For the final 6 h, [3HJ thymidine was present. The cells were ther. harvested and the extent of thymidine incorporation determined.
As Table 1 , 1984) . This observation has prompted us t o investigate the effects of incubating the tapeworm in the presence of this phenothiazine and a derivative trifluoperazine sulphoxide. In order to determine if lactate dehydrogenase (EC 1 . I. 1.27) was a suitable cytosolic marker, adult H. dinzinufa (11 days) were homogenized i n 0.25 M-sucrose 10 mMtrietlianolaniinc-HCI/1 mM-EGTA, pH 7.4. Various subcellular fractions were collected by centrifugation and assayed for lactate deliydrogenase in thc presence of Triton X-100 (Johnson, 1960) . The results indicated that over 90% of the total lactate deliydrogenase activity was located in the 120 OOOg supernatant. This corresponded t o a specific activity of 1.41 units/mg of protein.
For experiments involving the effect of phenothiazines, cestodes were preincubated i n a Ca2+-free Tris/malatebuffered Krebs -Ringer solution, pH 7.4, containing 10mM-g~ucose for 10min at 37°C. Samples (0.1 nil) were taken and assayed for lactate dehydrogenase activity and soluble protein (Lowry et al., 1951) . It is apparent from Table 1 that in the presence o f Ca2+ and trifluoperazine approximately half the maximum enzymic levels and protein detected in the incubation media were observed after 60 min in 2 niM-Ca2 + and this corresponded t o 2% and 2.5% of the total lactate dehydrogenase activity and protein content respectively. Interestingly, at the same drug concentration but in the presence of 2 niM-EGTA a 3-fold decrease in the lactate dehydrogenase activity was observed. Over the concentration range 0.5-2 niM-trifluoperazine proportionally less cytoplasmic components were detected and at the lower trifluoperazine concentrations there was little difference between the effect of Ca2+ and EGTA on enzymic activity, althou h the amount of protein released in the presence o f CaR was significantly higher. This observation could be due t o the non-specific binding of lactate dehydrogenase t o subcellular membranes which has been observed in other tissues (DeDuve, 1971) . This effect appears t o be lost on increasing the trifluoperazine concentration.
The difference in hydrophobicity exhibited by phenothiazines can be influenced by the presence of certain chemical substitions. In this study trifluoperazine sulphoxide was used and it is clearly shown that it has minimal effect on the integrity of H. diminuta compared with trifluoperazine and produced a virtually similar profile t o that when cestodes were incubated in dru free media.
In order to verify that optimum C$' concentrations were being used in these experiments tapeworms were incubated for 120 niin at 37" C in 2 mM-trifluoperazine and the CaZ+ concentrations were adjusted by using Ca2'/EGTA buffers (Bartfai, 1979) . In this system maximum levels of lactate dehydrogenase were only achieved at 2 niM-Ca* +. In conclusion, the results from these experiments suggest that a degree o f cytoplasmic leakage does occur in H. diminuta in the presence of trifluoperazine, an action which is stimulated by Ca2+. It is not possible, however, to conclude whether trifluoperazine is acting via calinodulin in the cestode although we have been able t o extract the activator protein from tegument-related membranes. Accumulation and metabolism o f carbohydrates by bacteria is strictly controlled, and responds to the energy state and requirements of the cell. In Escherichia coli, the phenomenon of catabolite repression is fairly well understood, but in other organisms such as bacilli and clostridia which apparently lack cyclic AMP, the mechanisms of control of carbohydrate metabolism have not been described. We are studying the utilization of sorbitol by Clostridium pasteurianum, with the aim of identifying the control processes involved.
Growth of cultures, sugar uptake and phosphorylation assays, and preparation and fractionation of cell-free extracts, were carried out as previously described (Mitchell & Booth, 1984) . Sorbitol-6-phosphate dehydrogenase activity was assayed spectrophotometrically at 37 C by following the increase in absorbance at 3 4 0 n m due t o formation of NADH. Assay mixtures contained 50 niMTris/HCl buffer, pH 7.5, 5 mM-MgC12, 1 niM-dithiothreitol, 1 mM-NAD and 1 niM-sorbitol 6-phosphate. Extracts prepared in potassium phosphate buffer were dialysed into Tris/HCl buffer before use.
Abbreviation used: PTS, phosphotransferase system. Sorbitol-grown cells accumulated [ l4 C] sorbitol, and pcrmeabilized cells and cell-free extracts phosphorylated sorbitol in a phosphoenolpyruvate-dependent iiianncr.
indicating the operation of a phosphotransferasc system (PTS) for sorbitol as previously proposed (Booth & Morris, 1982) . Extracts also o x i d i x d sorbitol 6-phosphatc at a considerable rate. These activities were absent from cells grown on glucose. The properties of cells grown in the presence of both glucose and sorbitol were dependent on the carbohydrate concentration in the growth medium. Thus when each was present at 2% (w/v) , stationary phase cultures had considerable sorbitol metabolic activity, while a concentration of 4% (w/v) of each gave rise to extracts which phosphorylated sorbitol and oxidided sorbitol 6-phosphate at less than 10% of the rate obtained from a culture grown on sorbitol alone.
The PTS in C. pasteurianutn consists of both soluble and membrane-bound components, but is unusual in that only one soluble component is involved (Mitchell & Booth, 1984) . This component is a general requirement for phosphorylation of PTS sugars such as glucose and sorbitol. Complementation experiments between extracts prepared from cells grown on sorbitol or glucose showed that glucose-grown cells lacked only a membrane component of the sorbitol PTS, probably the Enzyme I1 responsible for phosphorylation and translocation o f sorbitol into the cell.
Growing cells which had been previously induced for sorbitol metabolism showed a marked preference for glucose over sorbitol as demonstrated by directly
